Introduction
These recommendations are produced under the auspices and authority of the Canadian Public Health Laboratory Network, Antimicrobial Resistance Working Group. They represent a consensus of peer reviewed information and expert opinion on the most appropriate ways to test for and report a multi-drug resistant phenotype in common Gram-negative pathogens. These recommendations were developed for use by all Canadian non-veterinary clinical microbiology laboratories to provide standardization for provincial and national surveillance programs.
Background
Antimicrobial resistance is a growing concern for human health as bacterial pathogens continue to accumulate genes and genomic alterations that confer resistance to antimicrobials. Most concerning is the occurrence of multiple resistance traits within individual key pathogens, which greatly limits, if not entirely eliminates the arsenal of effective treatment options for those infections, thereby leading to poor clinical outcomes. In Canada, we have observed these highly resistant strains in Enterobacteriaceae, Acinetobacter spp., Stenotrophomonas maltophilia, and Pseudomonas aeruginosa (1) (2) (3) . There is a need for laboratories to classify organisms that are resistant to multiple antimicrobials in order to consistently and accurately share the information locally, nationally, and internationally with the medical community, public health authorities and policy makers. More specifically, classification as 'multi-drug resistant' is commonly an actionable finding within hospital Infection Prevention & Control programs. Recently, there has been a proposal to internationally standardize these definitions in selected Gram-positive and Gram-negative organisms (4), yet this proposal for interim definitions has not yet led to a revised definition or national recommendations.
The goal of this document is to provide Canadian laboratories with a framework for consistent reporting and monitoring of multi-drug resistant organisms (MDRO), extensively drug resistant organisms (XDRO), and pan-drug resistant organisms (PDRO). The recommendations were based on an interim international proposal published in 2012 for Gram-negative organisms (4) . This document modifies the following for the Canadian setting: 1) Resistance was used instead of non-susceptibility (Intermediate and Resistant) to better match which antimicrobials will be clinically used for treating resistant infections; antimicrobials that are more easily tested in the laboratory; and those that would limit unnecessary reference testing. 2) MDRO rules are separated for commonly used antimicrobials in the community setting for urine infections and non-urine infections. 3) Rather than all classes of antimicrobials being considered in the definitions, only relevant classes that are commonly tested in Canadian clinical laboratories were considered. Also within a class of antimicrobials, resistance to the most commonly used antimicrobial for treating severe infections (i.e. meropenem or imipenem) was considered rather than an inferior drug for infections (i.e. ertapenem for the carbapenems). 4 
Definitions of Screening/Testing for MDRO, XDRO and PDRO
These interim recommendations are to be applied only to clinical/diagnostic specimens. However, acute care and long term care facilities, and by extension health authorities, may choose to still apply the definitions of MDRO/XDRO/PDRO for screening purposes as determined by their own fiscal situation and local health resources. If isolates are part of a specialized surveillance program (e.g. in-patient screening), it should be clearly indicated in the laboratory report that the MDRO/XDRO/ PDRO is pertinent for colonization or carriage status only.
Enterobacteriaceae Multi-Drug Resistance Definition
It is recognized that laboratories may not test Gram-negative isolates for all classes of antimicrobial agents and therefore would not be able to determine MDRO, XDRO, and PDRO. Therefore, we have included a category of multi-drug resistant organisms (MDRO) that should be considered for screening isolates for XDRO or PDRO. 
Stenotrophomonas maltophilia XDRO Definition
A S. maltophilia should be considered an XDRO if resistant to three oral antimicrobials (trimethoprim-sulfamethoxazole, minocycline, and levofloxacin). The isolate should be referred for complete antimicrobial susceptibility testing to exclude a PDRO (see Table 2 ). 7. Ertapenem was removed as a marker for carbapenem resistance in Enterobacteriaceae. The specificity of ertapennem is lower than that of meropenem and imipenem and is not commonly used in a clinical laboratory setting.
Rule Speciman Antimicrobial Groups Interpretation
8. With the exception of Acinetobacter spp. and S. maltophilia, the tetracyclines were removed from the list of antimicrobials to be considered as they are not frequently tested in frontline laboratories nor are they commonly used to treat serious infections. 
